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COM ^ iiH L T a T -5 MSjfi*i§§ t < 

nitiI#tt«ai.i|:ft<¥Lfe2t3««^m/E$:SttSJ0. d 

n b ff ^fl;)E<73M til® L T tB f ^ MDiifitiii <*: . 

±CO«ffi€:Sl}ra LTS9fB— jktwmm^ 3.-X(7)S-'*r «m 
A -r -5 5 A S<Jfi)[51IS t . 

ffir^-*fro^si7i-x<Da-'5?<7)tis:^s-stt^o, 
fltrienidiftiiiT!)^ e. wtts:^ ^iBte-r-sifilt.[Hiss t . 

HfftB 7 3. - X t' -y h IB«|5]?S fC 7° □ i7' 7 A S nfc HtrsBlHl 

1 Tis 3 wLi-rn*^ i -^tcse^ro u :j^>y > ->[si 
nT*3 0. H?gBS2(D^@«)S^is ^7>i^x^'^&^^^t 

LTS 2 (0«;gmES8lC|g^^nTl.^^ c: i?:t#g^<^:■r 
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[tt*ii7] mzmi . m2<Dmm7>^-7 3.-x<D 
micD^s. m2romti. isi.zsmts.m I (^mm 
iim2<Dmmt<r>mizm^^tifz!&mm=tmL. mtim 

1 romSSt^2«mSi:«)FBllImrtBm^L''<;Pa±<7)« 

Mmtm2<Dmmt<DPn<Dmn.ts.inf)myt^m'f-T'$) 
■s. c t s- i^a t -r s if ^ J® 2 d ffi^ro u ^ > y > -> isi 

it. mK^mm. m2(Dmm. RzSmmmi(Dmmtm 
2(Dmm^(Dmizmf^^rirzmmm^^L. mt^micD 

tm2 (Dmm t co mcom^f&mmT^ ^yy^yo.- 

5^ /J ^' ffi It $ n 7 X -f ; U 7 K U 7> ^ ^ tB -r -5 X 5^ y 
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tit- -5 z t ^n^tr^m^m i a {iiEiEo^^^T k u 

WlZ^^thijy'-^f}^ "1" <D^^. mFlH^^ilcDTKU 

m^m 1 3 (its«Eco^a7 K u:^^m^mo lo 

[iS*^ 1 7 ] ftatS1i§:<^A'>i5^&r/H3t5migc(D I / 
[0 0 0 1 ] 

>i^^m^m^fz^mi$^^'Eou^<Dmmmi\zmm^ 

[0 0 0 2] 

}^ A ^ U y > > v- X 5^ A7!?^'i£:^^'e^) 

[0 0 0 3] L^^L. /^yy-zyiiX^ik(DT-7.hi,Z^^^ 
Tl, 2\zy h(D^S:±)\^f)^^U^:i^^^^^o Z(DT 

I — ^ji^<D^mK>\z^z.^^mitmm'c^r^ ^0 

i\ :i(Drz^. /^ytr-i^mxwzm^^nrz^^-\z)i 
x^y±i)l{zm^m:A.^zh^^X'^^ya^'^ ^> 

[0 0 0 4] ^tz. ^mti:m(D'=^mw^'^')iz^i^x 

-^\if)*^t^nxK^^o z<Drzi^. ny'r-'JiiX'iko^^ 
m{^:^'t')\zn\^x. nmt^^yu^'y^y^x^^ ^ 
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[0 0 0 5 ] zn^(D^miZ^:^^rztblZ. -tfT'ti 

u<m^\zx\Bi^^m'^fki\mz^x^^mtLx. m 

^\z\t. ^m&^^A.xsim/^i^->^mmi.m^^m 

Srj^^-r^ii^cT^h^-Xch. Mm!£^-^^xsimm<D 
^^mi.zmm^m^iszLxmm^m.^m^r^7>^ 
yzL-X'^^$>^o 

[0 0 0 6]j^T(c, -mtvx. T>^yoL-x^m 
^^tz')yyy>iy^mz'o\.^xmm'r^o 
[0 0 0 7] liiit^, ^^/^'^^f)^^u^T>^y ZL — 

[0 0 0 8] Z(D^)yyy>i^Mm^. i^m/E^-^AT 

D /7' ^ A 4:^ ^ <^ ff^ J5£ r ^ lEl 5S T ^ -5 o 
[0 0 0 9] 01 iC^-Tct^lI. ^-vMfx^^C 1 1 CO — 

tg^$nTi^-i)o ^^^/^s^r^ci i(Dmmiz\t,. h^> 
'/x^'TRi 2<&^M.TS2pffif4 agtrs:(4) GND;^^ 

J^^^nxv^^o $b(C. 4^r/^v^C 1 1 (D-i^flgch H 
^>-xX5'TRl I L(Dm(DJ—\^\Z\^. ^-y^lHlffSL 
H 1 l;!?^*tg^$tlTl^^o 

[0 0 1 0] 0 1 tc:^K-r[Hii?s-eii, Ty^y n.-Xhi. 

x(D^^ny>^ c I it^'^mLm.m^nx^^^m'^. 

ny^ci 1 COjfifiiTi^'il Die jfi< 7^-5 c chic cfcO. y-j 

-yj. ^^/^i^i^ci if)mf^^m-$rix\^^f^i.^ 

m^lZit. ^^/iiy^Cl l(Dm'nm^hA.^im^kXX 
^^Z^iZ^D. yy^\H\^LHll(DXtftf^^y- 

I i:/)mm^m^nx^^^^^^/)^x\ ^-^^^i^mLHi 
I izm^^n^'^m^^mu^o zcDmf^mm. y=L-x 

SSL HI \-^<DXti\z. fits. ffli^^;^r£T^^c 
[0011] 

\^x\t. 7 >^y =L-X(D^mnt,immm(DmKmf)'^ 

X^<Uh^t. ^y^lBimiZ^y^^tl^ "1" . 

"0" ^mMiziiF^zLy)^x^ui\ rtjitD-^. mm.y 
iL-x:fyj^^m\^^rzoy>y>zy\B\r6x{t. mm.j±wm 

iz^^yo.- X(Dmm^xmy)nt ^'D<tz^. y zl-X\z 

x-oxm^^ntzy zL-xy'uyvL.ix^.^iEmzni^ 
[0 0 12] ^zxz(DmMit. mt^mmizi^^xf^^ 

nrzh(OX$>Ki. y rL-XCD^m^^^.CDii^'D^lZ^^ 

-r. y zL-x.'zfuo'y L.^^.t-\Lm\z mmx^^^jy> 
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[0 0 13] $b(C, Z.(D^BM\t. mi'}^>^>zym 
[0 0 14] 

[Illli^«Pifct:^/ia6co^g] HufB@&5^3i3£-r^/r6?:) 

^1. w.2(Dm%y=L-XL. mmmi. m2(Dmm.y 

[0 0 15] mmmm^mf&r^rzsbiz. :^^bm^w,2 
(Dmmf)^^^rz') y>y>i^^^\t. m^\^^)ii;x±<D 

(Dn%7>^y :2.-xt. miiemi, w>2<Dn^Ty^ 

ji - 6^ ^ (D U — S coil I W I ife L 2 

m^i^m^m&^^^\^mm^m(D\,^rnt^<D^mz't^ 

[0 0 16] mt^^m^mm.r^rz^\z. *fga^^^3 
o:>mWif)^^^rz^} yy^yiy^m-t. —ti(om%yi^— 

y=L-x\^yhtm^Mm^. mt^-ti(Dmm.y zL-xo^ 

M<Dm^yzL-x<D^^(Dm^&wmzTy/^^>7.=^iiF 

xiiy ht^miBj^izy'a^^L.'r^'fay^j^mmiBim 

mtl-MCDm^y :D.-X(D^^(DliStf^^^^mD. 

^^\tmmiKmcDi^'rtiy)^(D^mjzr^y.^ y^m^^^. 

mt^y=L'-X\iy htEtilHlgSfcynif^A^nfcfllBfHl 

[0 0 17] &.±(Dj:oizm^^t\rz'jy>y>y^i& 

Tli, HulE— CO^ 1 , ^2<DMn.y =L — X<Do^<D\^'^ 

1, w.2<nmm.y D.-X(D^^(Dm\k^^\zTyn^> 
x^f^o, mt^Ty^^y>7s^mmmmm^^\z^Dm. 
ai-r-i)o cintccfco. m^mi. 'm2(r>n.%y zi^-xo:^ 

^ - Xtr J: ^ y P ^' ^ A Hg;!;^'iE5i ( I «^ T # -5 o 
[0 0 18] H9IBg6^^it«r^fc5e)II, *:^BJ^m4 



6 

/ o ^ CO ^ u -t ; iBti $ ti t'- ^ /-!?^ A ati $ n 

^?SiacO I/OiSS^<i:*}*^¥«(*:/^Uiz43lt-S^^ 
I /Oi®^(C(i:oT^^ii(07 K UX;{)^b?S^C05='- 

^^m^a^L. y jLOiy"- ^mm^tifzy )i7 

Kux^^mr^x7"^yy<h. i^iiiL7tHtitE:7 3i-r>'U7 

f -5 X 5" y ^ e <g ^ C (^1 ^ ^# 'fli f -5 o 
[0 0 19] U±(D^o{zmf^-^t\rz^^Y KUXt^^ 
HuSE5S^co/N*>^(hB5tB1S^co I /-Oig^li 

#^tfl^, ;b7 K l/X^l^dblLT. 

■t^o zti{zj:o. vy>i^>y\Bimizy^-xy'ay 

[0 0 2 0] 

[^0JC7)||^(7)ff^^] l^T. gIffi^#0SLTCCD^0^(O 

[0 0 2 1 ] :icD^BM[t. mm.izxmmm^7^!\mz 

^PL^n%y o.~-x. m^^tm'^.cDy =L-x^rz\t.Ty 
^:7^-xoot'^-rn^^i^/z>j yyyyy\s\mz^mm 

r^Z,tf}^X^^o il^(07^~Xt^. fSHJi^-^AT 

30 ^iw^'^-y^m&i.. i^i8t^®^jf^5tc-r^t^cDT^ 

\zmmm,m^mz,i.. mm^m^m^-r^t^cox^^^ 
[0 0 2 2 ] [mi (Dm^<Dmm] ^-r\ :i<DmM<Dm 

I (Dnm(DmmtLx, ry^y zL-x<D'Xuy^L.t 

ikWMia^iz^i^xmmr^. 
10 0 2 3] m2{t. m I (Dmm<owm(Dm:^muT y 

^y ^-xt^(Di^mMa!i^^<DmfSi^7jk'rm^mx$> 

[0 0 2 4] m2\Z7fk-r^oiz. yy^y zL-xt^<D 
■10 ^m^ih^Bimt. Ty=^y zL-xtL\^x(D^^ f\yy c 
K c 2 . ^yf\\y-^\ 1 , n ^ ^ ;i. M o s h ^ > 
f^'X^i'TR 1 - TR 4 ^WLIHetc^tlTt^^o 

[0 0 2 5] SutB+-\'/^>^C 1 O-JSilli, h^>v^ 
X5^TR 1 C0®i;fJl?SC0-^^;!/q^^^tlTl^^o CCD H 
^>>^X^TR l<om?niii?Sc7){t!i^;s{m. iiiilgti/±VDD 

f)m^^t\x^.^^^ ^^ny^Q\(D{'mi\z\%. Vzfy 

lyT^I^TR 2<Dm'i^m^^(0-'mf)^^m^nXl^^. CCD 

h^yyy^i^TR 2 (D'mi&}m^<Dmmiz}ft. &mmiiL 

50 [0 0 2 6] Ruie^^/^v^C 2<0-5glIli. h^>'>' 
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[0 0 2 7] ^ib\Z. HufS+'V/lv'^C 1 <7)-i^<h4^^ 

[0 0 2 8] mmLrz7>^yiL-Xtt<^^mMlh\B] 
Tfe-S^^^/^v-^S^C 1 , C 2CDtB;^^a>/^U-^ 1 1 

[0 0 2 9] liI2(C^-rci:"5ll«l0K$ti;^:[HlSSiC:fel^ 

i3>/iU-5' 1 lTai;^?^ltfe^■r^2':)0D^v/^•>^ 

ZL-X (4^-\'/N'f>^C 1 > C2) coFbIT, XhUX^T^^ 

[0 0 3 0] ^-^-/Iv^Cl. C2iC4DUT, XhUX 
^^^^tTT-S^^^^^^/lv^iS^C 2 tC"r'&;!i^+-^/^'>5^C 1 

"0" "r* II-r-5;^^^*-r3:ci::?!?^T'#^o 

(0 0 3 1 ] l^±(CcfcO, 7'>^:7iL-X (^-^A'i/^ 
C 1 ^/ttiC 2) \zt&tfLf)^-\fa{ZjB:< U^^X(Dmm\z 

*4 b T =b ^ « L Ac n ^ ^ A A» pJ Hg t >g) p 

[0 0 3 2] T>^>'^-Xch^(7)i:^SI^m[H]S^ 
€:WT^BufB>' j.-X:i- ^y hc^5>Xx Atlol^Tl^ej 

[0 0 3 3 ] 03 11. :7a.— X:i- ^y hC0i^X5^A^J5£ 

[0 0 3 4] 03 iC^Tcii^il, 7>^:7 3.-X[HlgS f 
0, f 1 lets. zi>nu—^ I im^W.-^ti. z.(DZ2> 
nv-^\ \\z\%'y-j'5^^i^\2mim.^nxK-^^. s 

tz. T>5^:7 3--XlHl^ f 0, f KCli. yn^'^Aa 
tSlUSS (Programming ConiroICircui t) 1 3 ^^tBS^JfaFPlHl 
KCFuse-Enable-Control Circuit) 1 4 T^^'J^^^nxi^ 
-1)0 mJta^^y^^SgSl 2{I(i, l^.tBSTlSlHlSS 1 4 

[0 0 3 5] 0 3(I;^-r^3--X^ziu/ hcT^iftf-^titJlT 

[0 0 3 6] m^7>^y iL-X^m f 0, f 1 a)ati;^ 
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ge^^(lft;i;/caB:^^^-y5"lHlKl 2T«^#-r^o Xn 
iJ^^ASfieilHlKl 3(1, T>-5^:7i-XlHlSS f 0, f 1 

^rXn^'^A-r-^/ifiix^iHigs-rfe^o ^ihmmiBi^i4 

\t. 7>^:7zL— X0SS f 0, f 1 ^Xd^'^aL/^ctS 

[0 0 3 7] 04(1, 0 3{C^L/iXa'y ^J^^^^CDT > 
^:7zl-X[eIK f 0. f 1 . n>/>?U-t$^ 1 1 , J^Z^=^ 
10 ^y^lElSSl 2(7)ftf*&^;^d:[o]g§[^T^'So 

[0 0 3 8] y'^.-Xe-fuseO&r/e-fuse 1 (1. 
i^^(DJ^o\ZX hUTs^-^^lf-f^t^^itLX^J-^m-m^ 

Ri. TR2^^ti^^n{zifn.x. mmm^vm^i^iti 

e-fuse 1 U -^mjjfffi^ 0 i: l TJt$i-r^/ta6lz. 
il ^(DiZn'^^'^^)UMOS h ^ > X 5^ T R 
■io 3. TR 4 ^^tl^'n{I^rLT. m?^«lEEVDD<hJg±{[im 
G N D ch (JDBg iStt 6 tlT I ^ 
[0 0 3 9] y >-^>'i-X[HlgS f 0, f 1 iZ^l^^X. 

mtGNDmo:>l^-fn(D h^>>^X^TR 1 —TR 4 t> 
:^>^;^ci:^p -^LT. :7rL — x'c-fuse 0 . e-fuse ICDU 

-^nmm{z^^Ltzmj£i^^)\^f}^zi>n\^-^ 1 i-^ 
[0 0 4 0] h ^ >'>'x ^ t r i , t r 3 

30 >v^X^TR2, TR4C0^'— h{zltm^XPRGf)^X 
tl^tl^. mnFWlt. y ZL — Xe~\\ise0 , e-fuse 1 (0 

vtm^zi>/<i^-^ I iy)^it^Lx^-y^r^m?^x 

"H" tU^o m-^/PRGH, >^^-Xe-fuseO. e- 
fuse 1 {^XnX^AP#lCX h U-X ^T^^tt^ i ^<0^. 

10 0 4 1 ] n>/^U-i^ 1 lift. h^>>^X5^TR 
5. TR6^WT^M®J^C0lf*i§§T*^o $6(1. n 
>/lU-d7i 1(1. ft-^Vbias^y- hA:'jchL/c, - 

^mint^ik-rrzi^co b ^ > y.^ T R 7 mnvoN 
40 **H" (Dt^<D^. -nynv—^ 1 1 ^flft;^^it'5X 

^etC/N'X h^>v^X37PT 1 , PT2^^-r^o 
[0 0 4 2] ^-y^lHlgS 1 211, h^>yx^TR9-- 
TR12, Rt/h^>>>'X37TR 1 3 . TR14, 

(IX-r 'y^>X"r^ h^>f>'X:$^TR 1 5, TR16^ 

[0 0 4 3] 04{Z^T=}:e){Ctg^^tl/c(E]?S<7^iftf^(l 

\^XVo:>^o\zU^. zyyf\v — ^\\\zx^. T^^y 

50 ji-XlHiK f 0, f l(D«c^;!??i:t*5$tltgtS^n>i>c C 
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Egg 1 2 ic^Oiisn^o ^(o^^. zjyiw-^w 

-5 h^>>'-:^^TR 1 5. TR 1 6TX-r y^^tlTO 
[0 0 4 4] ^y^lHlgSl 2ti, y-r^h^^y^^v^lEl 

[0 0 4 5] Mk\Z. mA\Zft^\.tzM^^Wm-t^f:-^o:> 

[0046]^5(a).IlI5(b). J^e>'^5 (c) 
(1. ^3*0^tti©JfflllElS§l 4c^fl:ft:M^J:«£«^^-riHl 

[0 0 4 7] g|5 (a) M^-Tcfc^lC, ^tti*«Jia?leIK 1 

tti*iJffll[Elg#l 4;i>^6li«^FON 1 , FON2, FON 
3. Rr/ff^FW;!)^*m:'3$n^o 

[0048] US (b) . gl5 (c) ^ffll^T. mflB^^ 

w^um^^x A(Dumum^^mm't^. 05 (b) (c 

^■rJ:^^I, ANDlHlggAD 1 m^PWON<h« 
-§'ENBL7:?^A:^$n^o C(7)AND[Hl5SAD 1 <7)ai:tr 
ti^FONOt^. il5i[HlSSDL 1 (iTilii^ri. fl^F 

^ I V 1 KzxK^^n. fi^FON 1 co^e^fi-^/Fo 

[0 0 4 9] ff^FONUi. ^aEiitelgSDL 2 

tirajg^n, m^F ON 2 7:?^'tb;^^n^o {I^fon 

2[i, >/N'-i5^ I V2lITS$£$n. fi^FON2(;) 

ti ffim^x F o N 2 tj^^'Hij :^ ^ n ^ o 

[0 0 5 0] ^^bll, m^FON2li. 3l5g[HlSSDL3 

(iTiijffi^n. fi-^FON 3;:^>'m:^$ti^o m^fon 

3t^. >/^^-5^ I V 3 {ITS$H^n, ft#FON3<7:) 
tS*im^/FON 3;!^^tB:'j$n^o 

[0 0 5 1 ] ^tz,. 115 (c) tC^'r<^e>(C> AND® 
KAD2(Ct^, fi-^FON 3 ^ff^FON 0;!?^'A:^^n 

CCOANDlHlS^AD 2 CDtti;^?<f-^(i. NORSl^N 
'^\(Om.\m^\ZXti^n. fl^ENB LCOffilifi-^/' 
ENBLIl. NORIelSSNR l(DM2>ffl^lCA:^?$tl 

^LT, NORIhISSNR l;^^b)fi^FW/;Ja:l:^l$n 

[0 0 5 2] Btjia^ttiS«jfai[Hiss 1 4 (7)iftft{^tAT(7)<^ e> 

[0 0 5 3] 7^-Xe-fuse(7)yD^'^ AfCHftCT^^m 
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ii^^t^d^Tife^o ct-:?-, fi-^PWONchfi^EXB 
L7:^^'^=blC ''H" \Zf^r>fzt.^. tei6T<tmS»Jiai[HlSS 1 
4;!>^'i|j^tt;-rCch(I^C'g)o 

[0 0 5 4] HiftB«li±5$»Jtai[Hj^l 4,'r{5, stiaiLT^Ccfco 
{I, fi-^FON 0 7;^^*il5g[HlSSDL 1 ^^Tli^FON 1 
(h^COfflffilf^/FON 1 ^r^^^-tt-Sc ::<75fi^FO 
10 N l7!?^'a5i(H]?§DL 2^^T{t^FON2 ch^COffilfft 
■^/FON2^^*$'ti-^p ^b(I. {f^FON 27:?5il 
]ffi[HlSSDL 3 ^^Tfi^FON3 <h-^(7)ffl1gff^y^FO 
N3^^i$-lt^o 

[0 0 5 5] fi^FWti. m^ENBL;i^ *'H*' ^f^ 

"H'' T*0, Z(Dt^. -712.— Xe-fuseO, e-fuse 1 

com^y)'^zi>/^u-^ 1 1 {zthfj^n^^oizt^-oTi^ 

\zU^<kz){zLTi'^^o ctiizjiO. mk. ziynu— 
[0 0 5 6] mv^l.rz.m3\Z^^y iL-XzL-^y hi)-^ 

[0 0 5 7 ] gI6[i, HulEXo. — X>-X^ACOt^55c^7]^ 

?8 1 3^ *-p. C. " T^L. eiffiajailHlK 1 4^ 

"F. E. C. " ^^\Z^^y^[H}mi 2RZJ^Zi>/\ 
]y — 9 1 1 (OL- haO — a3) ^ '^L&C* {ZT:i^ 
UTl^^o El^lltl. T>^7zL-X(pISS f 0, f 1^ 

— iLzi'j/ h a 0 — a 3(7:)&^{CT>^XzL 

[0 0 5 8] 'jy>^>i>^ffi^-r^:ii:{C;:i:^^aT 
40 KUXcDti-y hti. h a 0;:j^'E>(7)e'y hT^^n 

i:>nx^^^f)^^t^^ikisb^\z.-j V-f^^rL-^j h e 0 ch e l 
T*)>5o 3.--;/ he Otte l{I<?:t>tr '* 1" t^-fu^^^ 
A^n. AND[nI^AD 3;:j^b **H" $ n/i^^ 

<D^, a- h a 0J^|^(7)ti-y h;:>^'W>;4i::7:i^ct e^ti;:!: 

[0 0 5 9] X jL-Xi/A7^A;:?i^?;ico«^{i. ^SB;!;^ 
50 ^-^A^>n/::TKUXt'-y hAdd<h. :^L-.y ha 0, a 
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<f)\ ^jy>y>iy^miRLfjil^/iAN o r tiff <;^l^C0 

[0 0 6 0] me iz^-ry ^-Xzy 7.^ ix(D\i y hz:t 

(Dikth\t. :±z.y h e Oi)^^z^^}7Mz\Ly hz:h\zn 

t>n^. ^f, mmt^^x-^n^L. ms (a) -05 
(c) 'vmm\^tz^\^mm^^\ 4f)^zL-^y h e Q<D\i. 

;'j^5i^'r'S)o h e 0 <i: e 1 (Dti^^f] 

<7)^SIg;0^AND[HlgSAD 3 tCTIXbtl. CCOANDIel 
gSAD 3(7)tti:'jT:i-*y h a 0 J^|^(D^ai©J?®lHl5S 1 4 

O^T^cHe 1 (D-'^X^ **0" Tfen«. h a 0 

-'^)V7.^ v^m^x 5Tti, /i;^No r t^n\zmtPs.-^ 
tl^o he Oche lf)'^L^\Z 1 " TS)^ 

[0 0 6 2] Ei2TH, 3>/1U— ^coA:^ci:;^j:'5y> 
"^y^L — Xm^ f 0, f 1 tit><i:::?<o^-\'/l'>^?&^^,^ 

[0 0 6 3] m7\t. m4\z^Lrzy>^yzL-x\mm 30 
fo. f i^±)i7u^ LLxmh}cLrz{E}^mx$>^o 

:i(D7 /)^ibmf&^tl^T >^y :i-X^m f 0 i f 

itl, E16lc^L;^Cci:e>tc, ^X(Dy HL — Xiizzy hx 
vyy.yT'f-vvz^y'j7.^\z^^^^^W7^\z. 

t^0 6COrL- *y h e 0. el. aO, al, —U^(Dt: 

X^) A_0, A_l, B_0. B_l, -'^15^ 
T-So :i(DJ:oU±:)lTU'^{z^\.^X. =^^/iz^^CA 
0, CAl, CBO, CBl, '-^Ty^y OL-X ^0 

x^^^<D\zmmL. A_i;5^B_i, ^ftitmyj^mn 

LX'^n^i^iK 

[0 0 6 4] Xu^^^L^cDtiit^-^^yj^yjmvi^ri^ 

ZtlZ^-DX. "ttl^tKDlL-yhlznLXyiL-Xf 
A_i tB_i <Dm:^^mtRT^ZtlZ.^r>X. ^t\^ 

t\(r>3,-yh\zm.x. ^ri^n(Dn>/^u-^ xt}^ 
m^:itf)^x^^^ 50 
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CO 0 6 5] ft^PRG«, yn^'^AcO^- KT 

:zz.xm^i^t. yy'^yo.-xm^fo^fzitfi 
^z±tU7.h\^7.^t)^ii^rz&. m^ypRG^^xti^ 

tl^p^A'^-;U h^>->*X3^TR 2 1 . TR2 2li. M 

mmE.^Dm\^^\Hmmf±izi^^^ti^. {i^pRc/^tA 

t}^tl^n^^:^^)Uh'7>i^X^TR2 3. TR24 

[0 0 6 6] ms (a) . ^8 (b) It. Ms^tmeiz 
Tjk^nxi^'^^yy^y zL-x\Bim f o. f i ^Xa^'^ 
/^T^rz(6(DXu^'^Amw\Bi^i 3<D\Bi^mx$>^o 

[0 0 6 7] z<DXa^^i:,mmmmi 3<Dm€{t. m 
mLrzA__i tB_i ^^±'r^h(Dx^^. mnyp 

RGi^tORm^ORKDmim'F'iZAtl^ri. ft^ 0 se 
t {lO R ©JSC R 1(7)^2 ^^(lA^^^n^o ^^{Z. 
OR[Hl?§OR 1 (Dlhtt{tAND\BimAD 4 (Dm l^^^iZ 
Atl^n. m^k66_i\tAND^^AD4(Dm2m^ 
iZAtl^tl^o -eUT. AND[i]SfSAD4 7!?^bli. h^ 
>x:7r^*— h h^>i/X^A_ i (7)y— hir«*&^ti 

[0 0 6 8] ^fz. fi^/P RGIiORlHlSSOR 2 CD^ 
lt«^iZAti^tl. ^f^lsetllOR[Hl5SOR 2(7)^2 
^"^IZXij^tl^^ ORi^mOR2<Dttit}iftA 

NDmmAD s<Dmit^'^\zAt}^n. m^m_ \\^ 

ANDIhJS^AD 5a)^2«^{lA:^?^n^o ^LT. A 
ND[Hl?SAD 5X;^b)ti, h ^ > X "7 r y— h h ^ > X 

^B_ i cDy-hiziM^^ri^mn^'^thti-^ri^. 

[0 0 6 9] ft^Add^ i itmecD^y h:ir:^y h{4M 
iz1^ft-T^m^X$>6. ^<DzL:z y h\z "0" ^ir^y h 

-So ^/i:, "1" ^-fe-y hL/zi^i^lcti. Vs^usel 

[0 0 7 0] «im<D<h€^i, ff^/PRGT^^ •'H" X$> 

^tz^. n):t^-^^A_\tB_\-h^t^\ZiL'^. micD 

X h U7sm.M.t^^\-xyy'^yzL-XLU^^^/^i^^'^^\ 

H^OSi^n-So CICOP^,, gI5 (a) (c) CO^t 

^ENBLIlff^/PRG^A^T^lttJ. XuXz^I^ 
t-\^Xm4(D{mF\\^(DX':>tzh^>'J7.^m^>\^ 

[0 0 7 1 ] CC7):7zL-X'>'X7"Af5, ^)^>^>y^ 

nm^^. ^^K^^nmvu^^^zmf:)Dt^< . yo.-x 

om'tf)^'py;i^^t^\z^. m-Dx^jyyyyzy^mr^x 
^^^tmrnm-^riui^^^of^^y hmfAt.Lx. y n,- 

0. e 1(7)J:^{I2 t'^y hKJ(.±l5ltT. ifeSffl (AN 
D) X\ivVi)^mr^^L^(r:>^. i5Effl*<h<?)W8rrS: L 

fijffl fill llfig ^ Wffl L I i OM «l fiE ^ U i5^' > 3^' > -> 
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[0 0 7 2 ] mdit. yy^y ^—XMn f o, i kd 

[0 0 7 3] fuse bitii*?iJ7D ;/^coiz:t»±;&^*0(l|^»B 

\Z. Kl/Xfi-^Ad d_eO. Add_el, A iO 

dd_aO, Add_al, "UEt^^-TL^tl^, ^ 

tz. z,(Dm^hh^\z. fuse h\{^^WL^m^x^^m 

8 (a) . ID8 (b) CDff-^lset, Oset (/Iset) 

[0 0 7 4 ] ^/t. '}yyyyiyhi.xy=L-x^nm 

■t^^'^\^. h e 0 , e 1 {c 1 " ^yn^^A 

LT. FUXtr^y a 0Jt^l^C7D:i-^y htlS^U 

ch^H, he O^fclle 1 CDl^-Ttl;!^^?!)? **0" T 20 

$}t\\t^\^'^o Z,(Om^(DmX\'X. n.-yheO{Z "O" 

[0 0 7 5] T^cf^B. m^UEX=L-y h a O^I^CDb'^y 
hH^^y KUXCOh'-:; h ct L TieiS^ tlTli'^;?:?^. IhI 

[0 0 7 6] )^A±.mm\^rz^o\z:i(D^ i (D^mcomm 
\z^n\t. ^m.y :^-X(D^m^m(D\iib'D^\z^(b 
■f. y zL-x-yuy^^h.^mt^iEm^zm'^x^^o 30 

[0 0 7 7 ] $t^{r. CCO^H^tj;, DR AMSig(H£t:) 

n ^ y D -t X ic (^3!jn6^;^j: y D -fe X ^ iiJfjo f ^ w ch < , 
DRAM7&^}t0^^^^l^fcT>^yrL-X^fiJffi-r^ 

[0 0 7 8] iffllDRAMlC^Dt^^Tli. 

\ny^^^{^x\^^^(Dx:i(0^-^ny^^T>^y ^0 
u±ix^*\L^m:tiik'f\zT>^y=L-x^m^x^^. 
T^fb. ^^nyy\^j.9Vxhnmx^^o 

[0 0 7 9] 7>5^:7i-Xch LTDR AM(D 

T, T>^:7i-X<h UTDRAM(D^^^ffll^/i« 
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Wji^^±^<^nUl^Z^[ZUr^^ itf^\^<t^KK 4# 

xwn-r^w^tt^^. 

[0 0 8 0] ^CT% DRAMicfi5t:>n'5yDirX.(3^ 

t^m^\z. z(Dy^i<Dmm(Dmmimzm9j}x$>^o 
[0 0 8 1 ] [m2(Dmm(Dmm] ^x. a±<Dj:ofj: 

yy'^y n.-Xzyy.'r2^(D:k^Um^^(DZ>^^\t. ^/K 
^ X 5^ y ^ / \" y - ( I T il > :/ U b CO 11^ ft h' >y 

D^r^_h^-ltT^p°pC0Sigl3X h^Tii^ZtX$>^o 

it^M<Du—^*izxmm-r^yzL-x<Dm^iz\t. Tii> 
y^j Lfzmxity :j.—xyy.'rMs^mxui^/zi5b. m 1 
(omm<Dmm<r>y>^y zL—xi^Ts^i^mmiz^mx 

[0 0 8 2] mtz. t^^Mm(Di^^ /-{-r y.(Dm^ iz 
\t. ^§iT \^u7.(Dmasf>z^<<Dmm^^i:^wtr^o z, 
a)ct-9/j:^^. mm'^rzoxmmx^^^^nmf)m^(D 
x\ mmzi7.hi^^±t}^'DXL^o. m-DX. y-t>yj 

f^C7)l, 2\zy hCD^^T \^]^7.^9J}mmzikBiX^^ 
[0 0 8 3 ] g] 1 0(i. mx!^l.rzy zL-Xe-iuse^mi^ 

^Bi^nm%ik^yx5^A\z^\.^x. :^'^m(D^—^m'^^ 

[0 0 8 4] ^)y>y>y^m^^^cz^{:i.. "^{I^^T 

HU'X^t#^-r^i:^S7!?^'*^o 'r^hmmmm(Drz^ 
iz. ^—i$^mm^rz{^f-ymm^mi^rzv^7.hx^^ 
^<?fott. -^(om^ m'^^^tz\tf±m^m^^x-^^(DmT 

[0 0 8 5 ] B^^t:«JIIti, C'niMCOr^^W V- h (D/ 

s) miziy-'*f^m^'^rz'jy>y>i^x\ s^shizx^^ 

h(DhX^tS.l.^h<Dt^m0^ii^il^ (S 1 1) IZHU 
^.S^/tXL/i:^^MD°D^7ii>yu L;^c?^. 

X hT^icjfT'i, 2}zy hoy^^-^i^^-f ^>ymmu^/)'^ 

'^^^izU-DtzhcDiZ'Di.^X. y D.-Xe-luseX^i^X^ 
^^^T KUX^i^Xg-r^i^ (SI 3) llfflCibtl 

<7)fijf^7"Xh (SI 2) ^n7.Lrzh(D^T±>y^JL 
tz'ik. {mf.^'ryhUEXl . 2\zy h(D^S.'^9-^ ^ 
> C^mW^ Etf'-'iL^mzt^ ;t =b (7) I c -3 1 ^ T , "7 ^ - x'e - 
fuseT'«tJ?rTf#^^a7 KUX^t$^-r^<h^ (SI 



(9) 



2002-1 33895 



15 

3) \zm^^^ti^o 

[0 0 8 6] "f-^m^^GOyNOGOT^lt. ^^TH 
[0 0 8 8] x-5^^*^{Cl8L. ^^T\ :A^O^y:/ 

mizy'-i^^^^K^WLD'T^ I /o^^mmLTmmizmi 

[0 0 8 9] 'f-i^:k^m(7);<^^J^yy'{zMLX. M 

mm ^^"E^j^y zfcD^mmnrnzM l xmA.^'2^wf}^$> 
mfz. T&^^cfzmi^^umwi^^^r^ch 

iLLx<^Lmmzu^o 

[0 0 9 0] z.:zx\'x:Lnib<D^m\z^^. mm^-T^h 

±.f}^^:b^^^^ro ^tz. m'i^'T7.Vhm.^^t:>^X. 
^&t:U'Dtz^^^z)V<Dm^^^m^^:^^^n^^. 

OMHzT\ DDR(Duoble Data Rate) chig^T 

"tt. V(Dfz^\z^\zmin^^u\-^x^t^'n\i^'knx^. 

:zt\\^. :Lf\^(J:>'r7.v<Dfzmz. '^-yzfzyT.Vtmis;^ 

[0 0 9 2] \>X^\Z. ^yZfn^CD'f-^tnmnTsd^^ 

mm^y. v^- \'(Dtz^\zmz^xf^^'^t.^^o%i 

mmm^U (EOR) ^t-DX l-OCD'r-^ t^^) . B 

/'<>^f)m^izmi¥L. $>rzf)^h 1 -zxD/^y^a^jiviz 

[0 0 9 3] ^S:T KUXCOl^^:»Jii:LT. m^^Lfz 
"T-i^ltmx/^-Ts hT^±:7.X^-^X€^J:oiZL 

X. ^§^7 }^u7.<D^M(DMmit^mm'r^ti^^^m 
mm/)mm^ti^:znzu^o z<Dmm^sxT{zmm^ 50 
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[0 0 9 4] ffi*^L7t^-^IS, ^<D^-^^m^i^m^ 

^U^f)^^^m't^O:>{Z. SDRAMCOA'— X hfi(7)tf« 

iz^-:$^^mizu'b^xttitiL. mm'r^<^z>izLrz<D 

^A'-X hSBrtT^^^^fi?< Z.tf)^Xt^^Z)lzmf^ 

r^t. b- i =-Bt\^^om^^^mrzrii^^m^^$>^o u 
[0 0 9 5] ^mt^u^/^>^y)^^mn\zv='-9 
^m^niz emr ^ (c 11 . m^^'o^xitm^cD^^y.^^st 

b • b^B^ i • i 

[0 0 9 6] SDRAMTCOA'-X hmBit 4 f}^ 8 X$> 

^tz^. vxT(Dn\\Z7r^^4->(nmm:hi^f)^. /N'Ts^lS 

[0 0 9 7] 
[SI ] 



B 


4 


8 


b 


1 


2 


1 


2 


i 


4 


2 


8 


4 



[0 0 9 8] j«fi$<J-r'&/\>^^b^-A^< hn\t^yy' 

fi0#ru1^/iO{cxX yi^tl, 1 ^yy^<ry^ 

[0 0 9 9] x-^^tT^KiiSft^I^&^A^/^ifi^M. 

[0 1 0 0] ^ 1 1 y\'-x V^AXf^y7^>9- 

[0 1 0 1 ] CCTti, tRCD;^^'2. CL/;^'2cODD 
Rttl:^T*'5^fg1fr^o HutSiRCDti, Wi-ny^ 
[^cotT7 K UXR A:^i^. Kl/XC0C)A:^/^?«T 

T YV7.QXf}t^^^<D'T-9f)^^'h^t\^^X<D^-{ 
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T*^o R atil^— A'>^|*3<DfT7 KUX^^L, Ca 
[0 1 0 2] Ell 2 li. l^tHtZA'-X h*8T/N'>^-1' 
[0 10 3] SMti!M^31fn}||# (XOR) ^m^^Xy"- 
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[0 104] 1 e>^rcO<7)lit'f ^;^T(D^--5'$^iI 

[0 10 5] 
[S2] 













^(0 11 E^tDA) 


8/12=0. 67 




^([3 11 4>(0B) 


16/14=1. 14 


16x4/14=4, 57 


X h 8 




16/16 = 1 






32/16=2 


32x8/16=16 



[0 10 6] CCD^2TH, ^^(D^mz^^^X. 

iz. h(D^-^/)mim^n^f)^^A^izLx. i 

O^-S. ^/c. 4/t>^^SjcC0SDR AMT^nii\ /n'> 
^^ag*ULT^«(g:2/O^«RJc<h;:i:0. /N'>^-r>^ 

a§*^sti, ^i^x/^-T.h^xmm^mKctfj'^x^^^ 

[0 10 7] mm^f)^'^. X hil^StrLT-^'i) 

/\'~x ^)\^mi>z^—i^<Dmi^'^-^ ^)i/)^x^ 

tjil^(DXmm(DM^ift±^^K A-X hfiT&M-Cti, /\* 

-X hmiz^^ ^)i^<D^^ yzf^^x^^tzistiizmmfj}^ 30 

[0 10 8] I/OigC7i?M, 8, 16, 3 2U^(DmU 

^msjXhm-'<D'^-j':f^mm\^xi¥^<Dx. m^bi/ 
o^(Dm^aiztiLxtjmm<x^^^^^%A,^c^if)^ 

'£^mx$>^. I /0|gc;!?M. /t-x hS;:;^'8co«^^# 

b = 2. \ =4(D^f^^mrz-rmm:fjm^iLx 
'^x h(DmtKxts,i.^m'^^^^:ztitmmx$>^o 

[0 1 0 9] i^TtC, /N'>^^2'r)^*^L. I/Ot:> 
^4'^^*^T'5«^<7). /N*>^<h I /Oh°>(DSg*tJ^rg 40 

[0110] mis (a) , gll3 (b) . 1113 
(c) izfjk'T^^oU. I/OSc;^Mo. /n'>^;^>'2 -:?C7) 
SDRAMCOS:4^S57^<f«6£g^<7)^^{'Ol^T, m'OT' 
X h^- Kch-ti— Kir-^l^TI^B^T^o SDRA 

^tl^2 n>^\Z'Dl^X^X\^'^^t>^-fX$>^o 

[0 1 1 1 ] 13 (a) M^-Tct^ii, y-^)[^um 

f^<D«^, DQO, DQl. DQ2. DQ 3 <7) 4 OCOD 
Q t'XlfS];^^^ 4*C0^— 5'A'XMA*>^ A<i:A>^ B 50 



I /Ot:'>cD0'-3(O5='-^;5^eig^n'S)o 

XlCjg^^n^o A'-X h^rplcf^Ji. /\'>^A<hA*>^ 

[01 12] ^13 (b) {Z^-r^OiZ. 8l$tJ5^X b(D 
ch#(i/N'>^ A. Bco^^c7)4oc7) I /Oh:>;^^bttS::^J 
^n^'X-^$:^ci:«:)TgmWlfe31fp (XOR) ^WL 

A. n>^B[t. m-^mi^mmiiLizmii^r^o^xmiL 

^f)^^. /-O^mxm^^LXXOR^L^^LtfJ^X^ 
[0 113] 'i>i^X. /^>^ Atny^BCD^^CO I / 

ommz^-Dxm^ntz^-^ m't^j'-^) /xx 

^DQ0(DitmiT^Ji?a (OR) i^^^WL^n^o ZLtWZ^ 
0. &^<?5/\>^rt<7)ffl^^5=-'-5'<7)XORCO#:gg^^- 

^x^^'T-^f)^x:>QOf)^c^^ti^n^z.t\zu^. r 

[0 114] C(D<h#, 7='-^coy\--x MiiMti, jS]V\' 
>^A, BTfHlP#llii'ff-r^p ^*^7^X hC?)/\'-X hT 

"1" ti'^ihfj-^nx. 'f-^\^\zy )i'r~-^ti'^m^ 

>^tl/0\z>^^^^^Cty)iX^tl{t. iiKDTl' 

uMnmtm'^^nx^^u^^(Di:\ ^-yy^i^CO^^X h 

Ctf)^X^^^OiZU.^o 

[0 1 1 5] HI 3 (c) ti. m'^Lrzr-'-^(D^>t?^ 
L/c7 KUX^%^AT^^<h. ^c7)TKUX{lJ:0fE± 
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^(r>—mf)^mi3 (c) iz^^nx^^^c 

CO 1 1 6] ^"T. ys>^ AT\ I /'Otl>C0 0'-3 

[0 117] /j:4o. SI 3 (b) T^^nTC-^-S^^^T 

iiK C7) (7) 2 / K > ^ C7D ^ { c -3 ^ T f ft L T I i ^ ^ b T ^> 
URSfCtS, 4/\'>^'r[ai3 (a) {Z^Lfc4*C0 

[0 1 1 8] gll 4IC. m^'^^T. h^- Kiiti— 5^^- 

^^A-So ^13 (b) {zxm'i^^nrz2'D<Dn>{7 A 

m^ntz. 4-p(OA*>:57CO^-fr,05lO<752-^, ^7 C 

[0 119] ^-r\ 8S*^7^X h^A'-X hcoagt^^r LT 
ffe>o CCTtS. TKU'7.R2b, C 2 b + i x-< 

nrzy:r.^)iT\^\y7.^m^^X'^—^^—\^^rTOo c 

R2b^-^A. ^<D'i§i. 2-t^-1'^;U?^T^iJT KUXC 2 

(t^ I/Oh'>(7)0-3;:>?tt5:tF^n, :*lc/N'>^ D{i4o 
(t^ I /'Ot:>(750-3;:?^'m:^$n'5o cniCT, 30 

[0 12 0] mm-^n^j"—^ hi.x. m^\z "0" 
mt^nx^^rz^\^x. '*i^* 7!)^'tB:^$n/zA'— x hfis 

m 1 4CDil^HA'>:^Dco I /o t:> 1 T:7x-r 

xHT "1" f)^^ti^n'f-^p^\z^-^7'-^i)t;$^^ 

xmm^nrzm^^mifi^ij^^K 
[0 12 1] $bii, I yo&if)^i 6(Dm'^^:^kcomt 

I /Oe>t>2^f>jr>5;ii:iIctOM^JLT^>5/\'X* 
S 5: T ^ ^ tt i)^ b -r J: ^ T-g) p 

[0 1 2 2 ] EI 1 5 {I^CO-e^J^^To 4A'>^«|^00 
S-/N'>^H. -O(7D-tr;U7U'1';:>^'i,fci0. 2 -::) CO 

U'^lZ^f)'^tlXmM'^tl^o Ut-DCD^JIT f}^ib{t 
S^(D \ XO\z>:^^^ti^X. &^(D^>^ S:^^^t)i^X i 

e^(D I yomfS.tr<^^o mi 5m^izm^(Dti:y5^^ 

ioLX^^"^^/)^. y — v;n^g|a);£{Bijcc>yD v^x<Dny 
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[0 12 3] ^^tl5^X hT{12'^CD/K>^^^^':ij-r'5<7) 
4/N'>:57;&?^*5^n^<h^7(i^{t±, 2A*>:5'fi§^i: 

T^cj:^. 0 1 '^xvxny^A^ny^'^t^^mtzUf^y^ 
it^x^. f^y ^ Q t.ny ^ v>t^^mfzuny o 2t^x 

^^hz\.fz. ^15TfS. DQ0^r/DQ4. D 

Q8, Y^Qi 2\zm^\^tz^-9mnm'^ri^. 

(1. gll3 (a) -'!gI13 (c) \Z7§^\.tz-)5\^^mz^ 
^W\^fz^(OX^^. 
[0124]Ell7.g!l8 (a) --1^ 18 (d) \Z. 

- K^^fT-r^PS(7)7'-5^/\'X'\Otgg^i^#A^fT^[Hl 

gScofifSa^^ro 01 m\ ^\z^^\yfzny^ 

tz\X)^y^Q\Z^\-^^ I XOt:><7)0'-3CD^«i^J5='— ^ 
/tX^^LTl'^^o /N'>^Bch/N'>^D{I-Dt^Tt). I 

e>c;D7=-'- 57^(7) 0 1 7:?^'An#i^'i>;^fitT^<i^ 

L:T-*-5C7)T#BlSUfCo ^/t, I yo t°>C0 4'- 7 (ro 

i^Tt)^< f^tl|{c#Abri^c7:)Ti&9SLrco |g] i 7to 
=^-'^xw^^'y-j'^^^^y^wmm^^n^. m\ 

8 (a) —SI 8 (d) (i, SI 7 {-^L/z^— ^'/tX 

^ a® -r ^ /i: 46 CD fi-^ ^ ^ © g§ T ^ -5 o 

[0 12 5] :>:tZ, ^«y^i$'<^>i^*af|ffllcr)/ci6CDft^ 

D) :7^nTt)ti, ^(D\^tim^^^\^x^-J'^^^ ^y^' 

(T^UMt'^^^t^i-X^. if-^BLti. X — ^ A'— X 

■tf-f ^;K7)rBl "H" chT^t^.-t/^oT, A-X hKBFplt^tS 

^□-y ^7CLK;ziW|BaLT, 7='-^/>?ir;UTU'-l';5*b-^ 

^0. ':/^^n/z5^'— ^{i&'i?x-r$'A'X^eiM$n 
-So SI 7 (c^L;t$SrjT^— d7^ttl:f7-r'5DQ 0/^-y K 
?*f6T^ I /Ob'>(D0;5^6<7)7=^— ^;:??tH;^$n 

[0 12 6] ai^^jT^X h^:- KTIi. S 1 8 (c ) \Z^. 

ff^TR;!?? "H" ch/cC^c -^LT. I /^O e > 0 3 (7) 
X O R tb gB;!?^SS$^^'- ^ o:>^ti f^-j V\zW.-h^^WiW^ 

(OR) iHisso 1 1 {cA^-;^(D/>?xi3tgig^$n 

::c7doR{hIS§o 1 i cDftli::^c7:>A:^<h;'cC^/\'x^{j:. 

SI 8 (d) ^Ite*§T^^L/z|WIt^|(7)^gMlHl^s^Ii:•^Tm 

Blc^n^, ffiA'>^B^/N'>^DCr) I /Oi:7';U-yc7)x 
-^c0XORai:^gB;!?5|g^$n^o M$?fi^«iORlHlgSO 
1 1 <7D£ii;'j/?^\ aS*^)^'— ^chLTDQO/W K{C{±1T< 

[ 0 1 2 7 ] 5^X h^- KTCDg^iAj2^(5, ±TCO|®^^ 
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T tmnW(DANDlhtilZJ:0 t b 0-- t b 7 t^T^T 
lZXtl^nr::^'-^\tMmT^Z>t^(D;'<7slZin^-^ 

ziDy'-^iit. ^a^yc^izmmLxmm-^n^^y 

[0 12 9] ^uy^[zi.rz^^'oxo:>m'A&m\^. lyy 
tib ots **L" (z-fe-y h^n^o b 1 ti^D-y ::7coiL-^ 

TT^^'OTbOCD "H" iZ±iyh^ri. :^<D{7ay^<DxL 

[0 13 0] ^b j ^a^y^(7Di#/^RI5^c7)S/.i:0^ 
^<i:^0#^:>'i>^i^ t b j ^f^^/-::d6(3. n -y C L 

'T-9f)mf)'rixmmnm^rixrr<o mi 7(d 

^Um^lZi,t. mi 8 (d) iZ^.-Tzyy hiyiy7.^(Dm. 

mu^f^^<^ltit!^n^mmm^m^fiL^LXs A'-xh?t 

mi sizm'^XTjk^nx^^^^^x&^o 
[0131] KTc7)x-^s^ii<;^T{i. as 

iz. ^U'Drz^-i^^m^^tsc<tf)^x^^. "T-^m ^o 

^jf^BE^:. m^^^^x$>^:Lh^7r^'tm^^^'^(0\ 
"^D^tiXy -j^iimm-^tl^o -^LT, /\*-X ^4*11 
^^•y^{CT^-^A'X;?5^biii^*»f#$n;^c7=^-^;5^ - 

^\ziL)v-^t%hm^n^o 

[0 13 2] z.:ix. m \ sfiwaLTiis^- as 

19, S2 0tl^-ro h^-HTfiEffl^n-ST^ 50 
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-i$^A'XiI*rf£;-r -S/Vy Kti. DQO, DQl, DQ 
4, DQ5T^^. ::tlbC7)/t*y K^<7)5=^— 5^^*y^;:^^ 

[0 1 3 3] H 1 9(i. HI SXO:>l^m(Dyuy^(D/% 
>{7 JK^tz\'Xny^C<D I /Oh'>0-3 ^ I /ot'> 

1 9cr)®^gCi3^lCfflSL. /\'>^B(h/K>i5^D0D I 
tr>0'-3 <h I /Otr>4-'7 ^^:bii:T^Lfc'fe>(DT 

tf- 5^^- KTn. t b 0 - t b imm^km^i-^ 
n^<Dx. ^'i^-^tirz^'\y{7(D^7x^^/'^>'7Ahn 

>^B, S;^cfiA'>^Ccl:A'>^D7!)^'^C0 I yocDmm 
Lt:^\zmf)^n^o -=^UT, ^"Ta'— X h(DH9^4 h'-y 
hxny^ A^rz\tn>^ CCD I /Ot:>0'-3;i?^*DQ 
O/S-y F;^^6. I /Oh:>4'-7;!>^'DQ4/'^-y K;6^^>'> 
UT;HlS!<;^^^ai$tT^Jgg£(C^i:oTl^^o ^6tl, A'- 
X h(7)t^4^4 e-y hT7N'>^B^;^c{i/>C>^DC0 I 
e>0 — 3;!?^*DQ0/N''y K;!>^e. I X 0\z> A 7 

[0 1 3 4] 132 1 (a) , gl2 1 (b) li, "r-^n 

[0135JS21 (a) T'tl, T7&M^(.i;^c•t^< 
Jg^^^x hcoy\'-x hc7:)ffy K ux^^;^^. Eli5(; 

T^*g $ :nfc 2 OCT) A' > ^ A <h > ^ B ^ ^ iJ6T?S A 

^(o\x^\^. "^fzWimxzl^^^y^txfz. Ar>(on>^(r> 

^(D2X^t:)'to 

[0136] ^r. as^^^^x K^A'-x b(Dmm<t: lx 
n^K :7x-f ;UT HUx^glffi-r'So zL(Dy )iy \i 
uxfi-T^x^iiistt^n, $>^^}§.xz,<Dy jL-i )[^T \^ 

[0 1 3 7] 112 1 (a) (1, Ay KDQOT'CT)^— ^ 

^i^^^^LTi^-So 8g^i^^nfcA'>^ 2. ■r/cCt)-^A'> 

^C^;^c{l/N'>^DcDff7 KUXR 2 b. ^JTKUXC 
2 b + 5T " 1 " ;^^'tii;^;$n, X x< ^U;)^'^'^ d <h;!?^^ 
:6^^o C<7DXx-f ;K;)Mr«:W/ci:A'>^ch I /Oe>$:i^ 
tii-r^;^c46{C. ^t-^^:- K^fT^o ^2 1 (a) COS 
(Di^l^fz^^ ^)IX\ yji^ Ji^Lfzny KUXR 2 b^ 
21t-1'^;U?^M^fjy KUXC2b + 5^^^>2>o 
— T->>^2T, ^-r/N'>::7CcO I /Oli> 0 — 3 . ;^ 
{I.A'>^D(7) I /'Ot:> 0-3 M^^1tT8 t'^y h^-'- 

[0 13 8] m'^^tl^'r'-:^^ tLX^miZ "0" 
;6^nT(.^/ich LT, *' 1 " ^^^a!,t}^tl/z/^-X hfiM:^^ 
•E), 02 1 (a) f7)Jf^{i/\>/7DCO I /oe> 1 T'X 
x-r;U;^?4i;/::C<h7:»^'^j'/>^'5o fficODQ/^y KTCOIt— 
HII^Dtt^/N'-X h1t-r ^VUi: I xo\z><Dmm 
^2 1 (a) (I&^itX^LT^^o 
[0 13 9] T^-iJ'cTDS^iA^ch/N'-X h<!:COBa 

^.^ir:Lrz(D/)m2 I (b) TSt-So T(D1^-< 1^7; 1^X81 
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[0 1 4 0 ] it-^^- H^MoTcD5='-5'»^iA^$'' 10 

r^^zti7jki.rz(Df)^. 02 1 (b) (cST^bfciit 
[0141] EI21 (b) (7)fi?ijT'ii. ^'rmmn>^ 

UXa^^R 1 aTjg^-r^o ^'iTKUXa + 2^ 

Cla + 2TJi^L. /\'-X h-t^'f ^;l.rch{l7='-^$r 

(b) {C^^nrii^ct^tl. t'— iJ':?^^^ I /oe><h 

h° > (h A > ^ ^ X 4^ ^ > -r ^ ^ — >* > o 

[0 14 2] tA-LlC. /N'>^cb I /oe>^?M^LTf^ 
0 2 2-CJS I /Ob'>(D^C0X=^-^> T|WI-'/t«y H 

[0 1 4 3] E!l 5 {Z^L/z^JchcDill^S. mmT^-^ 

^iht)^^y \'z:h\zm^^tirz/'<>^^mom'Drzz,t 

T^^o CcDmf$:6^;'ci:tiJfvr^> El 1 6 C0/\" ^> H D Q 0 <*: 30 
DQ 1 {Z'Z>l'^T7r:Lrz(Df)m^ J ctlil2 4Tfe'&o 
[0144] 023 (D^^W^^f)m 2 4 'V$>^t^. it- 
t b 0- t b 7;^^'Jil:^iSjR;^n>&(h#, /\*> 

1 (a) . g|2 1 (b) tiW\mZ7r^\.tz(Of)m2 S 
(a) . 02 5 (b) TS)>5o 

[0 1 4 5] 02 5 (a) T(DTT4&S^Sg*^5"X h^E 

-KfiE12 1 (a) chfB]L;TS,^o 02 5 (a) ^0 

/N'>i$7 C^V\'>:J7 DC0:7 ai-r ;i.T*^o D Q 4 \Zti)t-'t 

**1" ;&^'£ti:'j$n/;-tf-r ^>'i^ti>t*f^r^ i/oe>7:;^*^ 

;UT'^>5ch^#ST#-S>o 02 5 (a) {Z\t. DQ/^;/ K 
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^- KT<7)T'-i$'S:tj^^^> 02 5 (b) iC^L/c. 
02 5 (b) (i. it— KT<D7^-^^S#iiJ2f(DX 

ii0 2 1 (b) Lmmx$>^. 
[0 14 6] &.±.mmi.tz^o\z:z(Dm,2(D^m(Dmm 

^zT>^y=L-xy7s7-L.^mmx^^^o{zt^^. 
[0 14 7] ^A±.<D^ou^m,o:>mm\z^->x. /\'-x 
h^nmvx(D'f-^ikmjim(Dm^^m^'r7.h^. $ 

y ^-x^mi^xyMmmzff^ :itf)^x^. m^^^Lx 
[0 14 8] *^Bj(i, 'A<D^oumj5immi^^^u^. 

[0 14 9] *^n^<7)mmtzL-Xh'';/ h<7)ZL-'y h 

\t. ^^/ty^tj.^7.h]yx^f)^\,fx^j—^m^^m^ 
xy.huy.<Df)^{iyj^^lhLX. yzL—XcD-Xa^^^rj^ 

mm^Lxmi^^z^^nmt-r^. 

[0 15 0] ^fz. ^^{zm^<Dr>^yo.-XzL-y 
h^^^i^fA^ti^y zj^-X^n-y ^ 7sX\ zi-^cDy Z3. — X 
h(D-Xa yC^lz^f)^n. —:^<Dy'u-j^{'Xy=L- 
X^^y ^y:^^y7.^AtLxm9J}f}^^:^'(Dmn^Xa^' 
^A$tx, m^jCDZ/ay C^lf^yMo^t^izO^rT^T 

[0 15 1] ^m^^^^^m't-±B^-:^(Dzra 
-y !7(Dy zL — Xo^izy h^^f'^X—TlcDXay 

-y^^.(Dt,^\zy a.-x^--y ^ 7.\-x^nt.m^^n. 

^^hXf^^^m'^XX^X Mv Vfz\^'fuCf'yh.n9 — yir^ 
[0 1 5 2] ^\t^y zL — X^^-y ^ 7o:>zi.::Ly \-(DXa^* 

^Aii^^mLfs, 1 ^y \-'r^yoTj\^izrft)n^o 

[0 15 3] JICOvXt^-A^:, ^ y Zf^ny "r-i^izm 

xmrnm-r^rzib. u yy^yiy^^iim-r^^^T k u 

7(D^.th^9J}mmz'nX^J:o{z. mfi^izwmx^^^ 
^y'X^^m'PL. rtSBCOT KUX^^SllfiJfflbT7 K 

ux(Di — y)i7^±iymm^M<bL. $e>{i^^rK 

[0154] (SBffl»#(7) I /Oi!c^7=-X hB#{S«-ii 

iZLxmC^-^^AlHttf'r^.kom^K'Dfj^^^tis^ 
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■To 

[0 15 5] "^yy'P^o^^^^jj^y^cDm^^mmiz^i 

[0 15 6] ^my Kuxti, m^(D i /o\i>tm^ 
[0 15 7] Kx±m^tz^vizz(D^BM\z^n{i. 

^ T >^ -7 iL -X^ffl life U ^> y > >- 

[HiJS U y > > >- X -r- A ^tf fit-r ^ r > ;!>^'^tgT$) 

[0 15 8] ^tz. m^oyyyyi^^^izyzL-x-f 
acf'^i.^m^mw^^'tt^rzidiZ'i^^mu^^y ki^xoo 

[0 15 9] mtz. ntiy^Lrz^mm<Dmm\t^n^'n. 

[0 16 0] BUiZ!iL/t#^]KOff^^Jr[ia^CD 30 

\.tzm^(omfS.mn^<Dm'M:um^^t^'&iz^o . m^<D 

[0161] 

mm(D^:bm] ^y.±^^^rz<^z)izz<DmMiz^n{t. y 
zL-x<Dmmvtm(Diiib'z>^{z^^'r\ yir-xzfu^ 
^L.im.y)^jEmizn^T'^^oy>i$^>z^mm^mm'r 

[0 16 2] ^^{z. z(DmMiz^ni,i. flute 'jy>y 
yi^i^mizyiL-X'fay^L.^m^t^m^'^^rzi^iz -10 

mi] Vt^(D=^^/^iyy^m^'^rzT>^y:3.-X<Dm 

[112] z(D^BM<Dmi(omm<Dmm<DS:^mj^T>^ 
y zL-xt^<D^mfkih\s\m<Dm&^7rs-r\si^mx'$> 

[HIS] mm7>^yzL-xt^(o^mMih\Bim^mr 

^y=L-X:i-yhC0zy7sy'L.m&^yi^'ry'ay^mX' so 
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[116] m3{z^LrzyzL-xzL-yh^m-r^y:n.- 

[Ei7] El4{i^bfcyn^y 37e-fuseO, e-fuse 1 ^-fe 
[^8] lil3{I^L/z7>^7'zL-XlHl^^yD37'^A 

't^tzisb(D':fuy^i:.mm\°i^<D\B\mmx^^o 

[EI9] mis27>5^:7a.-XlHlffg(7:)-7'D^'^APf C7)ff-^ 

[0 1 0 ] fiD^BJf#^fi'>X5^A(I*3liT. Cc;)5gB^<7) 
^ 2 <7)^]ffi(Dff^^a)5=''-5^SS*5^a7 K b'Xl^^:^r?£;)^' 
ffl ^ 6 n ^ X fi ^ ^ r II :7 P - U T ^ c 

[gll 1] fl5tBm2CO^j^COff^S|{l:fotj"o/S'-X hg4 

[iai 2] miSem2c7)*igcoff^g|{::^(t^/K-x hSS 
X/^>^<>y-^j-y*/)^U\^^m^ii&^m^^7fkTy 

[013] SDRAMl3:fett^y-'^;U^— h\ ^.^J^ 

[IK! 1 4 ] m^^^x h'E- Ki^t-^^- F^m^^^9 

[HIS] I /Ot:>i:5='--3^7\'XC7)tgfetM9F.(;)--0iJ$: 

[016] mi 5cf'CD£«C0X'D>y ^(C^tt^y— v-^U 

[0 1 7 ] n 1 5 m't^^y. h 

^-h\ 1^-5^^- H^||fft--5^.<7)7^'-37/KX^CD|^ 

[0 1 8] 0 1 5 iZ^.Lrz/--^)l^-' ^Ji^^T^X h 
^-K. it-^^- K^*fTT^PS(7)x-37 7\'X-s<Djg 

[0 19] 0 1 7 (I:^L/c/X>37 A, C{C>t*l£;-r'5^— 

3^ 7 X cojg ^ r^i ^ ^ .i^-riEjss 0 T ^ ^ o 

[02 0] 0 1 7 {C^L/^/s>^B. Dtl^^^c^-r-S^^'— 
[02 1] 01 5 {C^Lfc^J{I4Dtt'5r■'-3'<i:T'-5'7^' 
[02 2] I /oe>c!:5='-^/\'XC7)JifetF4If^(Df{!lC7)<JiJ 
^^T0T*'5o 
[02 3] 02 2(I^L/!:^O^A. Cizn^^r^^— 

[02 4] 02 2{I:^Lfc7N'>^A. CiZti^t^^^v'-' 



(15) 



002-1 33895 



27 

1 1 ••o>/iu— ^7 
1 2'-^^y^^^ 

1 3 •••7'oi7*^ASijailHlgS (Programming Control) 
1 4 -eittSStlfflllElK (Fuse-Enable-Control) 
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*C 1 . C 2 -+-\'/^->^ 

f 0. f 1 •■•T>^:7^-XIHI!S 

GND'-mmmiiL 

PTl. PT2 -yix h^>>-'7.5^ 
TR 1 -'TR4-n5^-Y':?^;l^MOS h^; 
TR S-TR 1 6 h^>'>'X37 
VDD--«i^.miE 



mi] 



[m2] 



Capacitor 
as anti-fuse 




LH11 



voo 



Capacitor 
as antl-ftjse 



QND 




Capacitor 
as anti-fuse 



m4] 



14 



0 out 1 out 

"i \i¥c 



t 
I 

11! 




TRI^I— /FON3 — irXRie 



fwHLtri 



e-fuse 0 



/PRGH[TR2 



— r- 
t 

fO 




VbiasHrTR? 
FONHLTR8 



R^ 



-12 



TR3]|-PW 



effuse 1 



rRp 



TR4]l-/PRG 



f1 



11 



[0 9] 



/PRG 
Oset 
Add/ 



Oni AD4 OR2 AD5 

3-rVV' /PRG-rVv' 



(a) 



ADS 



(b) 



fuse bit 



iset-. 



A dd.aO Add-el 

-r~L — 



Add-aO Add-al 



fusewt ! ! ! ' 



; I ' 'Di 
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[US] 



[07] 



(a) 



(b) 



PWON- 



T 



ENBL 



FON1-3.FW 14 



AD1 



DL1 FQNI DL2 F0N2 DL3 FON3 
PWON_Av ^^^^ r^n- 



delay 4 1 delay h 1 delay 4 

m:^/foni 4^/F0N2 4J«-/F0N3 
IV1 IV2 IV3 



(c) AD2 NR1 

FOI 
FONI 
/ENBL 



3wj-T>-FW 

SIRL 



fO 


11 




i /PRGh5tR22 


1 ^*4cAltcA2l= i 


' CBO=r= =i= ^ I 

1 ''""TcBiTcBiT 1 


PRGHLTRZa i 


J PRGHrTR24 1 



me] 




I P.C.H 3 



[Ell 0] 




PASS 



-ma 




PASS 



; -f — ^ ei^ ' c-fuse - , 

• j QO/NOGO I 



[mil] 
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[012] 




[mis] 



[mis] 



bankA 



bankB 



(a) 



burst 



-□ DQO 
-D D01 
-D DQ2 
-n DQ3 



bankA 



bankB 



m 



bankC 



01234567 



m 



bankD 



01234567 



-Q OQ0_ 



F: DQ2DQ1 



DQ7 



tb) 



bankA 



bankB 



□ DQO 



bankA 



bankB 



I'^'-e-Q DQO 



CLK 



•Rla.Clal rRlbr_C2bl 



fR2b C2b;^ii! 



f 

C2b^i 



bankC bankD 
I/O I/O 
0—3 0—3 



(18) 



«#H 2002-1 33895 



5] 




[^17] 



ca=D-H5— , 



BE 
W 




ptbO| ptbl 



TR-lQ^/TR 



On 

— o- 

STW 

/Ti. 



Oil T O 



CLK. /CLK. 

j.0,2,4.6j>1 .3,5.7 
(a) 




i-o:7 
/tt)j 

j=0;7 



[SI 1 8] 



(b) 



TR 



(C) 



/CLK ^CLK ^VCLK *^pCLK ^j/CLK 'fcLK ^/CLK ^CLK 

CLKjc^ /cu<|rcu^ '^^'"^^L^l^^^l^ ^ 

/CLK CLK /CLK CLK [ /CLK CLK /CLK CLK 



(d) 



(19) 



002-1 33895 



[^19] 



bankA/bankC 




tbO 1 



tt>1 1 



NO 



tb2jL 



tb3 



O- 

/STW^ 

— O 

STW 



T 



'0Q4 



N 



C^2 0] 



bankB/bankD 



I C 3 [j] 1 



nOi^/n nhQk/n nO^/n NiQ^/U 



tM 1 



"At>4 |5tb5 



<>/N 



1^ 



^r>-i 



jm>7 Y 



[^2 2] 



bankA 



912:^4587^ 



bankB 



musm 

912^456^ 



bankC 



bankD 

dDDdCidQd 

^12^^567 



bankA 



bankB 



BBMoMa i!flSeiS555i 



912^456^ 



bankC 



bankD 



bdddDDDC 



-;D04 DQ12- 
llDQ CM = 
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[^2 1] 



I/O 

DQOpIn 0 1 2 3 0 1 2 3 
DQ4pln 4567 4567 
DQSpm 8 9 10 11 8 9 10 11 
DQ12pin 12 13 14 15 12 13 14 15 




C2kH.5 



bankC bankO 
I/O I/O 
0—3 0—3 



CLK 



(b) 




Ria Cla!H2b C2b ! Ric 
H h-OOOOOOOO0OQ0( 



Cla+0 12 3 4 5 6 7 



Ria Cla^2R2b C2b4.5 
! 1 oo9^ooo0O000000e 

DQOpin 0 1 2 3 0 1 2 3 
I/r>D04pin 4567 4567 
""^DQapIn e 9 10 11 B 9 10 11 

EX3l2pin 32 13 14 15.,12 13 14 15. 

bankA bankB 
MO I/O 



\m2 3] 



bankA/bankC 




— o- 
— Q- 

STW 



T 



DQO 
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[^2 4] 



bankA/bankC 



5 



6 

-o 



tb6 



tb4 JL 

Ok 
|ytt>4 



7 

-a 



€>-i 



tb7 



■3 



r/tt>7 ^ 



/N 
N 



DQ1 



12 5] 



bankA/C DQOpin 
bankB/D DQ4pin 
bankA/C DQSpin 
bankB/D DQl2ptn 



I/O 

01234667 
0 1 2 3 4 5 6 7 
8 9 10 11 12 13 14 15 
8 9 10 11 12 13 14 15 



(a) 



CLK 




lB5iIlGi^RiiL_Q^XR1c Cic 
-i 1 > T > 



C2b4.5 



bankDbankP 
I/O I/O 
0-3 4-7 



(b) 



T iiT i5t s 'Is !i 



Ria Cla ! R2b C2b ! Ric 
H HOOOOOOOO0O00( 



Cla+OI 234567 



Ria Cla+2P^ C2b+5 
! ! CXD9OOOgO00O00000{ 

DQOpin 0 1 2 3 4 5 6 7 bankA/C 

I/O BSlP?" 0 1 2 3 4 5 6 7 bankB/D 

BfifiB'T S 9 10 11 12 13 14 15 bankA/C 

D012pin 8 9 10 11 12 13 14 15 bankB/D 



F^-A(##) 5F038 
5L106 

5M024 



ACOl AC05 AC 15 AC 18 DF05 
EZ14 EZ15 EZI7 EZ20 
AAOI CC04 CC08 CC09 CC13 
CC14 CC17 DD04 DD06 DDI 2 
GG07 

AA93 BB30 BB32 BB40 JJ02 
LLOl MMIO MM15 PPOl PP02 
PP03 PP07 



